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Description 

COMPOSITION COMPRISING BAMBOO EXTRACT AND 
THE COMPOUNDS ISOLATED THEREFROM SHOWING 

TREATING AND PREVENTING ACTIVITY FOR IN- 
FLAMMATORY AND BLOOD CIRCULATION DISEASE 

Technical Field 

[1] The present invention relates to banixx) extract and the compound isolated 

therefrom showing treating and preventing activity for inflammatory and blood 
circulation disease. 

Background Art 

[2] Blood circulation disorder occurred by the blockage of blood flow caused by 

deposited cholesterol and increased throirfxis on blood vessel, and lessened elastic 
force of blood vessel. The representative symptoms of blood circulation disorder are 
benunbed feet or hand, crick of neck and shoulders, loss of memory, lethargy, loss of 
concentration, vertigo and chronic fatigue etc., which often give difficulty in normal 
Uving life. Hyperlipemia, as one example of blood ckculation disorder, is a condition 
where the blood Upid parameters are elevated in the blood. This condition manifests an 
djnormally high concentration of fats in the blood. The lipid component in tiie 
circulating blood is total cholesterol, low density lipoproteins, very low density 
lipoproteins or triglycerides. 
[3] Inflammation occurred by the invasion of outer contaminant, for example, bacteria, 

fijngus, virus, various allergens inducing inflammatory response and a ttophysical 
process against them. The characteristic syndrome of inflammatory response is serial 
and complex physiological response such as the enhancement of enzyme activity, the 
release of inflammatory mediators, fluidal infiltration, cell movement, tissue disruption 
together with external syndromes such as erythema, edema, pyrexia, ache and so on. 
[4] NO (nitric oxide), a factor of tiiose inflammatory responses is formed by NOS 

(nitric oxide synthase), which acts on L-arginine to form final products, i.e., NO and 
citrulline flirough an intermediate (hydroxyarginine). The sibstance has small 
molecular weight and it has been found that it acts on blood vessel system to induce 
vasodilation, platelet agglutination and adhesion, neuronal demission, gas- 
trointestinal movement and plays a important roles in contirolling met*olic pathway 
and physiological reaction such as neuronal transmission, blood coagulation, blood 
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pressure regulation and the inununity against cancer ceU etc. It is highly toxic because 
of its free radical structure and is prone to be changed to st*iUzed final product Le., 
NO and NO in the air (Snyder S. H., et al. Scientific American, May pp28-35, 1992). 
[5] NOS can be classified with cNOS (constitutive NOS) and iNOS (inducible NOS) 

according to the dependence to calcium ion or calmodulin; wherein cNOS dependent 
to calcium ion or calmodulin is present mainly in brain, epithelial cell, neutrophil, 
stomach mucous cell and; wherein iNOS independent to calcium ion or calmodulin is 
present mainly in macrophage, hepatic ceU, cancer cell etc and is induced by several 
factors, for example, cytokines such as IL-lbeta, IFN-gamma, TNF-alpha, or an 
endotoxin such as bacterial LPS (Dinerman, J. L., et al, Circ. Res., 11, pp217-222, 
1993). iNOS expression is closely correlated with ODX-2 expression, therefore, 
formed NO may affects on OOX-2 expression (Rdbert C, et al /. Immunol, IfiS, 
ppl582-1587, 2000; Daniela S., et al., Proc. Nat'l. Acad. Sci. USA, 20. pp7240-7244, 
1993). 

[6] Additionally, there have been many reports on the correlation between NO 

production caused by iNOS and various inflammatory diseases such as athe- 
riosclerosis, arthritis, gastritis, colitis, nephritis, hepatitis, cancer or various de- 
generative diseases (Gobert A. P. et al., J. Immunol. 1^8(12), pp6002-6006, 2002; 
Dijkstra G. et al., Scand. J. Gastroenterol, 27£il pp546-554, 2002; Sakac V. and 
Sakac M. Med. Pregl, 52, pp463-474, 2000; Albrecht E. W. et al.. Am. J. Transplant, 
29(51 pp448-453, 2002; Ramachandran A. et al.. Free Radical Biol Med., 33fU). 
ppl465-1474, 2002; Sartor L. et al.. Biochemical Pharmacol, Pp229-237, 2002; 
Sadowska Krowicka H. et al., Proc. Sac. Exp. Biol Med., 211121, Pp351-357 1998; Lo 
A. H. et al.. Carcinogenesis, 29,(6) pp983-991, 2002) 
[7] Accordingly, there have been investigated to develop a medicine, health care food 

or food addatives to treat and prevent *ove described various inflammatory diseases 
by finding potent inhibitors for the production of NO caused by iNOS. 
[81 Banix)o belonged to Bantusaceae or Poaceae is distributed in Asian countries 

including Korea and Japan . There are about 1259 species of bantoo all over the 
world. Among them, the representative ones belonged to Baniwsaceae are Phyl- 
lostachys bambusoides SIEB. Et Zucc, Phyllostachys nigra MUNRO, Phyllostachys 
nigra MUNRO var. henonis STAPF and Phyllostachys pubescens MAZEL ex H. de 
LEH, and the representative ones belonged to another Poaceae are Sasa borealis 
Makino, Sasa coreana Nakai, Sasajaponica Makino, Sasa borealis var. gracilis, Sasa 
palmata Nakai, Setaria viridis BEAUV and Oryza sativa L. 
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[9] There have been several reports on the use of bantoo extract, for example. Korean 

Patent PibUcation No. 10-2001-69130 discloses on the process for preparing the leave 
extract from Sasa japonica Makmo and the use of the same as a food preservative 
using its antimicrobial activity; US Patent No. 341831 1 discloses the polysaccharide 
isolated from banixx) having anticancer activity. 

[10] However, there has been not reported or disclosed about therapeutic effect for in- 

flammatory or blood circulation disease of banixx) extract and tiie compound isolated 
therefrom in any of above cited Uteratures, the disclosures of which are incorporated 
herein by reference. 

[11] To investigate and confirm die treating or preventing effect on inflammatory or 

blood circulation disease of banixw extract and the compound isolated therefrom 
tiirough several biochemical experiments, the inventors of the present invention have 
intensively carried out several biological experiments i.e., in vitro inhiition test on 
NO or PLA2 production mduced by LPS activated macrophage and an effects on the 
expression of several gene such as u-PA, eNOS and VEGF known to play an important 
role in tiironix)lytic activity, the control of blood flow and the cell growth in blood 
vessel together widi cytotoxicity test, as well as animal model test using LDL receptor 
defected mouse and normal mouse and finally completed present invention by 
confirming tiiat tiie extract and die compound isolated therefrom have die treating and 
preventing activity on inflammatory or blood circulation diseases. 
[12] These and other dbjects of the present invention will become apparent from die 

detailed disclosure of die present invention provided hereinafter. 

Disclosure 

[13] The present invention provides a pharmaceutical composition comprising banixjo 

extract or the compound isolated dierefrom as an active ingredient in an effective 
amount to treat and prevent inflammatory disease caused by tiie over-production of 
NO. 

[14] The present mvention provides a pharmaceutical composition comprising bani»o 

extract or die compound isolated dierefrom as an active ingredient in an effective 

amount to treat and prevent blood circulation disease. 
[15] The present invention also provides a use of *ove extract or compound for die 

preparation of pharmaceutical composition to treat and prevent inflammatory disease 

and blood circulation disease. 
[16] The present mvention also provides a healdi care food comprising *ove extract or 

compound for die prevention or alleviation of inflammatory disease by inhibiting NO 
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production and blood circulation disease. 
[17] Accordingly, it is an Aject of tiie present invention to provide a pharmaceutical 

composition comprising tiie crude extract, polar solvent soltble or non-polar solvent 
solible extract of banixx) plant as an active ingredient ix tiie treatment and 
prevention of cardiovascular disease. 
[18] It is an object of the present invention to provide a pharmaceutical composition 

comprising the crude extract, polar solvent solible or non-polar solvent soluble extract 
of Banixjo plant as an active ingredient for ttie treatment and prevention of blood 
circulation disease by inhibiting elastase activity, healing tiie wound of vascular en- 
dotiieUal cell, activating u-PA expression, inhibiting PAI-1 expression, lowering 
cholesterol deposit and inhibiting neointima formation. 
[19] It is an object of the present invention to provide a pharmaceutical composition 

comprising tiie crude extract, polar solvent solible or non-polar solvent solible exti-act 
of baniBO plant as an active ingredient for tiie treatment and prevention of in- 
flammation by inhbiting NO production and phospholipase A ^ expression. 
[20] The term 'crude extract' disclosed herein comprises tiie extract prepared by 

extracting plant material witii water, lower alcohols such as metiianol, etiianol, 
prefer*ly methanol and the like, or flie mixtures tiiereof. 
[21] The term 'polar solvent solible extract' disclosed herein can be prepared by 

extracting dx)ve crude extract witii polar solvent, for example, water, lower alcohol 
such as methanol, ethanol, preferably butanol and tiie like, or tiie mixtures tiiereof. 
[22] The term 'non-polar solvent solible extract' disclosed herein can be prepared by 

extracting above crude extract with non-polar solvent, for example, hexane, ethyl 
acetate or dichloromethane , preferably ethyl acetate. 
[23] Accordingly, it is anotiier object of the present invention to provide a phar- 

maceutical composition comprising tricin andp-coumaric acid isolated from banboo 
plant extract as an active ingredient for tiie treatment and prevention of cardiovascular 
disease. 

[24] It is an object of ttie present invention to provide a pharmaceutical composition 

comprising tricin and p-coumaric acid isolated from banboo plant extract as an active 
ingredient for tiie treatment and prevention of blood circulation disease by inhibiting 
elastase activity, healing tiie wound of vascular endotiielial cell and increasing VEGF, 
u-PA and eNOS gene expression. 

[25] It is anotiier (bject of tiie present invention to provide a pharmaceutical 

composition comprising tiicin and p-coumaric acid isolated from banboo plant extract 
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as an active ingredient for the treatment and prevention of inflammation by inhiiting 
NO production. 

[26] The term 'baniwo plant' disclosed herein comprises the stem or leaves of bantoo 

plant belonged to Banfcusaceae or Poraceae. Prefer*le plants belonged to 
Bantusaceae are Phyllostachys bambusoides SIEB. Et Zucc, Phyllostachys nigra 
MUNRO, Phyllostachys nigra MUNRO var. henonis STAFF and Phyllostachys 
pubescens MAZEL ex H. de LEH and more prefer*le one is Phyllostachys nigra 
MUNRO var. henonis STAFF. Frefer*le plants belonged to Foaceae are Sasa borealis 
Makino, Sasa coreana Nakai, Sasajaponica Makino, Sasa borealis var. gracilis, Sasa 
palmata Nakai, Setana viridis BEAUV and Oryza sativa L and more prefer*le one is 
Sasa borealis Makino. 

[27] The term 'u-PA' disclosed herein is urokinase type plasminogen activator gene 

(fibrinolytic factor), TLA ^ ' is phospholipase A^ gene. 'VEGF is vascular endotheUal 
growth factor gene, "eNOS* is endothelial nitrous oxide synthase gene and 'FAI-l' is 
plasminogen activator inhMtor 1 gene. 
[28] It is an object of the present invention to provide a use of a crude extract, polar 

solvent solible or non-polar solvent solible extract of banixx) plant for the 
preparation of therapeutic agent for the treatment and prevention of inflanraiatory 
disease by inhibiting NO production and PLA2 expression in human or manmial. 

It is an object of the present invention to provide a use of a crude extract, polar 
solvent solvble or non-polar solvent solvble extract of baniwo plant for the 
preparation of therapeutic agent for treatment and prevention of blood circulation 
disease by inhibiting elastase activity, healing the wound of vascular endothelial cell, 
activating u-PA expression and inhibiting PAI-1 expression, lowering cholesterol 
deposit and inhibiting neointima formation in human or mammal. 

It is an object of the present invention to provide a method of treating and 
preventing inflammatory disease by inhibiting NO production in a mammal 
comprising administering to said mammal an effective amount of crude extract, polar 
solvent solible or non-polar solvent solible extract of banixjo extract, together with a 
pharmaceutically acceptable carrier thereof. 
[31] It is an object of the present invention to provide a method of treating and 

preventing blood circulation disease by inhibiting elastase activity and healing the 
wound of vascular endotheUal cell, lowering cholesterol deposit and inhibiting 
neointima formation in a mammal comprising administering to said mammal an 
effective amount of crude extract, polar solvent solible or non-polar solvent solible 
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extract of bantoo extract, together with a phannaceutically accept*le carrier thereof. 
[32] It is another object of the present invention to provide a health care food 

comprising skavc described extract or compound, together with a sitologically 
accept*le additive for the prevention and aUeviation of inflammatory disease by 
inhibiting NO production and PLA expression and blood circulation disease. 
[33] The term 'cardiovascular disease* disclosed herein comprises various car- 

diovascular diseases such as hypertension, heart disease, brain stroke, peripheral blood 
disease, hyperlipemia, arteriosclerosis, stenosis, thronix>sis or cardiac infarction etc. 
[34] The term 'inflammatory disease* disclosed herein comprises various inflammatory 

diseases such as atheriosclerosis, arthritis, gastritis, coUtis, nephritis, hepatitis, cancer 
or various degenerative diseases . 
[35] The pharmaceutical composition of the present invention can contain *out 0.1 ~ 

70 % by weight of the dbove extract or compound based on the total weight of the 
composition. 

[36] The health care food of the present invention comprises the dx)ve extract or 

compound as 0.01 to 80 %, preferably 1 to 60 % by weight based on the total weight of 
the composition. 

[37] Above health care food can be contained in health care food, health beverage etc, 

and may be used as powder, granule, tablet, chewing t*let, capsule, beverage etc. 

[38] An inventive extract and compound isolated from banioo plant may be prepared 

in accordance with the following preferred enixxiiment. 

[39] Hereinafter, the present invention is described in detail. 

[40] An inventive extract of banixx) plant can be prepared in detail by following 

procedures, 

[41] The inventive crude extract of Phyllostachys nigra MUNRO var. henonis STAFF 

or Sasa borealis Makino can be prepared by foUows; Phyllostachys nigra MUNRO 
var. henonis STAFF or Sasa borealis Makino is dried, cut, crushed and mixed with 5 
to 25-fold, prefer*ly, approximately 10 fold volume of distilled water, lower alcohols 
such as methanol, ethanol, butanol and the like, or the mixtures thereof, preferably 
methanol; the solution is treated with hot water at the temperature ranging from 20 to 
100 " C, preferd)ly from 60 to 100 ° C, for the period ranging from 1 to 24 hours with 
extraction method by the extraction with hot water, cold water, reflux extraction, or 
ultra-sonication extraction with 1 to 5 times, prefer*ly 2 to 3 times, consecutively; the 
residue is filtered to obtain the supernatant to be concentrated with rotary evaporator, 
at the temperature ranging from 20 to 100 " C, prefer^ly from 50 to 70 ° C and then 
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dried by vacuum freeze-drying, hot air-drying or spray drying to cbtain dried crude 
extract powder of Phyllostachys nigra MUNRO var. henonis STAFF or Sasa borealis 
Makino which can be solible in water, lower alcohols, or the mixtures thereof. 
[42] Additionally, polar solvent solible and non-polar solvent solible extract of present 

invention can be prepared by foUowing procedure; the crude extract prepared by *ove 
step, is suspended m water, and then is mixed with 1 to 100-fold, prefer*ly, 1 to 
5-fold volume of non polar solvent such as ethyl acetate, chloroform, hexane and the 
like; the non-polar solvent solible layer is collected to <btain non-polar solvent solible 
extract of the present invention and remaining polar solvent solible layer is collected 
to obtain polar solvent solible extract of the present invention which is solible in 
water, lower alcohols, or the mixtures thereof. Also, *ove descrbed procedures may 
be modified or sibjected to further step to fractionate or isolate more potent fractions 
or compounds by conventional procedure well-known in the art, for example, the 
procedure disclosed in the literature (Harbome J. B. Phytochemical methods: A guide 
to modem techniques of plant analysis, 3'^ Ed. pp6-7, 1998). 
[43] To investigate the effect of banixjo plant extract on inflammation and blood 

circulation through several biochemical experiments and to confirm whether the crude 
extract and non-polar solvent solible extract play an important role in inhibiting NO 
production, main cause of inflammation, and in improving blood circulation or not, 
and then it is confirmed that the crude extract, polar solvent solible and non-polar 
solvent solible extract inhibit the NO production, iNOS gene expression, elastase 
activity and PAl-1 gene expression, promotes the u-PA gene expression and shows in 
vitro wound healing ,in vitro tibe formation activity and inhibit cholesterol deposit and 
neointima formation. 

[44] In accordance with another aspect of the present invention, there is provided a 

pharmaceutical composition comprising the cmde extract, polar solvent solible or 
non-polar solvent solible extract of Phyllostachys nigra MUNRO var. henonis STAFF 
or Sasa borealis Makino prepared by *ove preparation method for the treatment and 
prevention of inflammation by inhibiting NO production as active ingredients. 

[45] It is another of the present invention to provide a treating method and preventing 

method comprising administering a pharmaceutical composition comprising said 
extract prepared by above preparation method to said mammals including human for 
treating inflammation or blood circulation disease. 
[46] The inventive composition for treating and preventing inflammation by inhibiting 

NO production and for improving blood circulation may comprises above extracts as 



0.1 ~ 70 % by weight based on the total weight of the composition. 
[47] The inventive composition may additionally comprise conventional carrier, 

adjuvants or diluents in accordance with a using method well known in the art. It is 
prefer*le that said carrier is used as appropriate sibstance according to the usage and 
application method, but it is not limited. Appropriate dUuents are Usted in the written 
text of Remington's Pharmaceutical Science (Mack Piblishing co, Easton PA ). 
[48] Hereinafter, the following formulation methods and excipients are merely 

exemplary and in no way limit the invention. 
[49] The composition according to the present invention can be provided as a phar- 

maceutical composition containing pharmaceutically accept*le carriers, adjuvants or 
diluents, e.g., lactose, dextrose, sucrose, sorbitol, mannitol, xyUtol, erytiiritol, maltitol, 
starches, acacia niter, alginate, gelatin, calcium phosphate, calcium sUicate, 
cellulose, methyl cellulose, polyvinyl pyrrolidone, water, methylhydroxy benzoate, 
propylhydroxy benzoate, talc, magnesium stearate or mineral oil. The formulations 
may additionally include fillers, anti-agglutinating agents, libricating agents, wetting 
agents, flavoring agents, emulsifiers, preservatives and tiie like. The compositions of 
tiie invention may be formulated so as to provide quick, sustained or delayed release of 
the active ingredient after their administration to a patient by employing any of the 
procedures weU known in the art. 
[50] For example, the compositions of tiie present invention can be dissolved in oils, 

propylene glycol or otiier solvents that are commonly used to produce an injection. 
Suitable examples of the carriers include physiological saline, polyethylene glycol, 
etiianol, veget*le oUs, isopropyl myristate, etc., hit are not limited to them. For 
topical administration, the extract of tiie present invention can be formulated in flie 
form of ointments and creams. 
[5 1] Pharmaceutical formulations containing present composition may be prepared in 

any form, such as oral dosage form (powder, tablet, capsule, soft capsule, aqueous 
medicine, syrup, elixirs pill, powder, sachet, granule), or topical preparation (cream, 
ointment, lotion, gel, balm, patch, paste, spray solution, aerosol and die like), or 
injectjble preparation (solution, suspension, emulsion). 
[52] The composition of the present invention in pharmaceutical dosage forms may be 

used in die form of tiieir pharmaceutically acceptable salts, and also may be used alone 
or in appropriate association, as weU as in contenation witii otiier pharmaceutically 
active compounds. 

[53] The desir*le dose of die inventive extract or compound varies depending on tiie 
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condition and the weight of the sibject, severity, drug form, route and a period of ad- 
ministration, and may be chosen by those skiUed in the art. However, in order to cbtain 
desir*le effects, it is generaUy recommended to administer at the amount ranging 10 
g/kg, prefer*ly, 1 to 3 g/kg by weight/day of the inventive extract or compounds of 
the present invention. The dose may be administered in single or divided into several 
times per day. In terms of composition, the amount of inventive extiiact should be 
present between 0.01 to 70% by weight, prefer*ly 0.5 to 50% by weight based on the 
total weight of the composition. 
[54] The pharmaceutical composition of present invention can be administered to a 

sibject animal such as mammals (rat, mouse, domestic animals or human) via various 
routes. All modes of administration are contemplated, for example, administration can 
be made orally, rectally or by intravenous, intramuscular, siiKUtaneous, intia- 
cutaneous, intratiiecal, epidural or intracerebroventricular injection. 
[55] The term 'health care food' disclosed herein comprises dietary supplement, nu- 

traceuticals, food or food additives . 
[56] Also, the present invention provide a composition of the healfli care food beverage 

for the prevention or improvement of inflammation or blood circulation adding *ove 
described extracts 0.01 to 80 % by weight, amino acids 0.001 to 5 % by weight, 
vitamins 0.001 to 2 % by weight, sugars 0.001 to 20 % by weight, organic acids 0.001 
to 10 % by weight, sweetener and flavors of proper amount. 
[57] Above described extract of banixx) plant can be added to food and beverage for 

the prevention and improvement of inflammation or blood circulation. 
[58] To develop for health care food, examples of add*le food comprising *ove 

extracts of the present invention are various food, beverage, gum, vitamin complex, 
health improving food and the like, and can be used as power, granule, t*let, chewing 
tablet, capsule or beverage etc. 
[59] Also, the extract of the present invention will be able to prevent and improve 

allergic disease and non-allergic inflammation disease by adding to child and infant 
food, such as modified milk powder, modified milk powder for a growth period, 
modified food for a growth period. 
[60] Above described composition tiierein can be added to food, additive or beverage, 

wherein the amount of above described extract in food or beverage may generaUy 
range from *out 0.1 to 80w/w %. preferably 1 to 50 w/w % of total weight of food for 
the health care food composition and 1 to 30 g, prefer*ly 3 to 10 g on tiie ratio of 
100ml of die health beverage composition. 
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[61] Providing that the health beverage composition of present invention contains *ove 

described extract as an essential component in the indicated ratio, there is no particular 
limitation on the other Uquid component, wherein the other component can be various 
deodorant or natural carbohydrate etc such as conventional beverage. Examples of 
aforementioned natural carbohydrate are monosaccharide such as glucose, fructose etc; 
disaccharide such as maltose, sucrose etc; conventional sugar such as dextrin, cy- 
clodextrin; and sugar alcohol such as xyUtol, and erythritol etc. As the other deodorant 
than aforementioned ones, natural deodorant such as taumatin. stevia extract such as 
levaudioside A, glycyrrhizin et al., and synthetic deodorant such as saccharin, 
aspartam et al., may be useful favorably. The amount of *ove deserted natural car- 
bohydrate is generally ranges from about 1 to 20 g, prefer*ly 5 to 12 g in the ratio of 
100 ml of present beverage composition. 
[62] The other components than aforementioned composition are various nutrients, a 

vitamin, a mineral or an electrolyte, synthetic flavoring agent, a coloring agent and 
improving agent in case of cheese chocolate et al., pectic acid and the salt thereof, 
alginic acid and the salt thereof, organic acid, protective colloidal adhesive, pH 
controlling agent, stabiUzer, a preservative, glycerin, alcohol, carbonizing agent used 
in carbonate beverage et al. The other component than aforementioned ones may be 
fruit juice for preparing natural fruit juice, fruit juice beverage and veget*le beverage, 
wherein the component can be used independently or in coniination. The ratio of the 
components is not so important but is generally range from *out 0 to 20 w/w % per 
100 w/w % present composition. Examples of add*le food comprising afore- 
mentioned extract therein are various food, beverage, gum, vitamin complex, health 
improving food and the like. 
[63] The inventive composition may additionally comprise one or more than one of 

organic acid, such as citric acid, fumaric acid, adipic acid, lactic acid, malic acid; 
phosphate, such as phosphate, sodium phosphate, potassium phosphate, acid py- 
rophosphate, polyphosphate; natural anti-oxidants, such as polyphenol, catechin, 
alpha-tocopherol, rosemary extract, vitamin C, green tea extract, licorice root extract, 
chitosan, tannic acid, phytic acid etc. 
[64] The *ove extract of banixK) plant may be 20 to 90 % high concentrated liquid, 

power, or granule type. 

[65] Similarly, the dx)ve extract of ban4x)o plantcan comprise additionaUy one or more 

than one of lactose, casein, dextrose, glucose, sucrose and sorbitol. 
[66] Inventive extract of the present invention have no toxicity and adverse effect 
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therefore; they can be used with safe. 
[67] It wUl be apparent to those skiUed in the art that various modifications and 

variations can be made in the compositions, use and preparations of the present 
invention wifliout departing from the spirit or scope of the invention. 

Description Of Drawings 
[68] The £*x)ve and other objects, features and other advantages of the present invention 

will more clearly understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which; 
[69] Fig. 1 and 2 represent tiie HPLC analysis data of tricin and p-coumaric acid , Fig. 1 

is for standard group. Fig. 2 is for inventive banix)o extract; 
[70] Fig. 3 and 4 show the effects of various concentrations of banioo crude extract 

and fractions isolated therefrom on NO inhiition. Fig. 3 is for 50 ?g/ml treated group. 
Fig. 4 is for 100 ?g/ml treated group, wherein 
[71] A : cmde extract, B : n-hexane solible extract, 

[72] C : dichloromethane solitole extract, D : n-bitanol solAle extract, 

[73] E : ethyl-acetate solvble extract, F : water-solvble extract; 

[74] Fig. 5 shows tiie cellular toxicity of bamboo extract, tiicin and p-coumaric acid in 

the HUVEC, wherein the nurrbers described *ove the graph bars denote the con- 
centration of treated sample (?g/ml ) ; 

[75] Fig. 6 shows the cell proliferation effect of bani»o extract in the HUVEC; 

[76] Fig. 7 to 9 show the effect of bani»o extract, tricin and p-coumaric acid in the 

HUVEC with complete media on mRNA expression, Fig. 7 is for VEGF expression. 
Fig. 8 is for u-PA expression and Fig 9 is for eNOS expression, wherein the nunfcers 
described above the graph bars denote the concentration of treated sample (?g/ml ) ; 

[77] Fig. 10 to 12 show the wound healing effect of the inventive banixK) extract 

dirough in vitro wound heaUng assay using HUVEC, Fig 10 is for control group. Fig. 
1 1 is for 10 ?g/ml banixjo extract-treated group and Fig. 12 is for 50 ?g/ml of banixx) 
extract-treated group; 

[78] Fig. 13 to 15 show the blood vessel formation of the inventive banix)o extract 

tiirough in vitro tUbe formation assay using HUVEC, Fig 13 is for control group. Fig. 

14 is for 10 ?g/ml of banix)o extract-treated group and Fig. 15 is for 100 ?g/ml of 

bantoo extract-treated group; 
[79] Fig. 16 shows the change of body weights in the high cholesterol diet induced 

atiieiosclerosis mice with or without the treatment of bamboo extract for 16-weeks (50 

and 100 mg/kg) and 20-weeks (500 mg/kg); 
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[80] Fig. 17 and 18 show the morphometry of OU red O stained aortic valve lesion areas 

by computer-associated mage analysis in the high cholesterol diet induced 
atherosclerosis mice with or without the treatment of banixjo extract for 16-weeks (50 
and 100 mg/kg) and 20-weeks (500 mg/kg), 

[81] Fig. 17 represents Oil red O stained photographs of frozen sections of aortic valve 

lesion, wherein the left panel is for control group, the middle panel is for positive 
control group treated with Lovastatin and right panel is for barrixx) extract-treated 
group, and Fig. 18 represents morphometric results of aortic valve lesion areas by 
computer-associated image analysis. 

Best Mode 

[82] It will be apparent to those skilled in the art that various modifications and 

variations can be made in the compositions, use and preparations of the present 
invention without departing from the spirit or scope of the invention. 

[83] The present invention is more specifically explained by the following examples. 

However, it should be understood that the present invention is not limited to these 
examples in any manner. 

[84] EXAMPLES 

[85] The following Reference Example, Examples and Experimental Examples are 

intended to fiirther illustrate the present invention without limiting its scope. 

[86] Example 1. Preparation of the crude extract of Bamboo plant 

[87] Banixx) plants of Sasa borealis Makino, Sasa corecma Nakai, Sasajaponica 

Makino, Sasa borealis var. gracilis, Sasapalmata Nakai, Phyllostachys nigra 
MUNRO var. henonis STAFF, Phyllostachys bambusoides SIEB. Et Zucc, Phyl- 
lostachys nigra MUNRO, and Phyllostachys pubescens MAZEL ex H. de LEH were 
washed, dried for 10 days at room temperature. 

[88] 10 kg of dried leaves or stem of bamboo plant were cut into small pieces, mixed 

with 100 L of 70% ethanol and the mixture was heated 3 times at 80 °C for 7 hours, 
repeatedly. And the extract was filtered with filter paper (Whatman Cb., U.S.A. ). The 
filtrates were pooled and concentrated by rotary evaporator (N-1000, Eyela G). Japan) 
at 55 ~ 65 °C under reduced pressure and dried with freezing dryer (Speed Spec 3000, 
Bio-Rad, U.S.A.) to obtain dried crude extract of each bani»o plant ( ^ Table 1). 
[89] [T*le 1] 

[90] 
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[94] 

[95] 
[96] 



[97] 

[98] 
[99] 





Leaf 


Stem 


Sisa borcaSs Makino 


880g 


880g 


a^vi careay>a Nakai 


S30g 


640 g 


Stisajcporica Makino 


750g 


550g 


S2sa boreoHs "W. gracilis 


81 Og 


760g 




9070g 


790g 


PhyQos&ichys nigra MUNRO var. hams STAFF 


81 Og 


7^g 


PfyUosbidya banbuscidei SIEB. EtZucc. 


1030g 


870g 


Pf^BosS3£f^ nigri2 MUNRO 


840g 


870 g 


F^Bostac^ piJbescem MAZEL ex H. de LEH 


n60g 


840g 



[91] Example 2. Preparation of polar solvent and non-polar solvent 

soluble extract of Pbyllostachys nigra 

[92] 7-1 ■ Prenarq tinn of ra-heis?^"*' acAMe. extract 

[93] 50g of crude extract of Phyllostachys nigra prepared in Example 1 was suspended 

in 1 liter of distilled water and the suspension was mixed with 1 liter of n-hexane 
vigorously to divide into n-hexane solible fraction and water-solible fraction, n - 
hexane solible fraction was coUected and the residual solution was sibjected to the « - 
hexane extraction again. Above-described procedure was repeated 3 times. 

n -hexane solible fraction was evaporated in vacuo to give 9.1g of n-hexane 
solible extract of Phyllostachys nigra. 

9-9 Preparation of dichl ornmethane sohble extract 

Water-solible fraction of Phyllostachys nigra prepared in Example 2-1 was mixed 
with equivalent volume of dichloromethane vigorously to divide into dichloromethane 
solible fraction and water-solible fraction. Dichloromethane solible fraction was 
collected and the residual solution was sibjected to the dichloromethane extraction 
again. Above-described procedure was repeated 3 times. 

Dichloromethanesolible fraction was evaporated in vacuo to give 4.% of 
dichloromethane solible extract of Phyllostachys nigra. 
2--^ , Prii>p?^ration of <^ihv1acetate so1ifi1e extract 

Water-solible fraction of Phyllostachys nigra in Example 2-2 was mixed with 
equivalent volume of ethylacetate vigorously to divide into ethylacetate solible 
fraction and water-soluble fraction. Ethylacetate solvble fraction was collected and the 
residual solution was sibjected to the ethylacetate extraction again. Above-described 
procedure was repeated 3 times. 
[100] Ethyl acetate solible fraction was evaporated in vacuo to give 4.3g of ethylacetate 

solible extract of Phyllostachys nigra. 
[101] 9-A Prenarati ntinf w-hitanol and water-sol\blg p^t^<f\ 
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[102] 



[103] 

[104] 

[105] 

[106] 
[107] 



Water-solOile fraction of Phyllostachys nigra in Example 2-3 was mixed with 
equivalent volume of n-butanol vigorously to divide into rt-hitanol solxble fraction 
and water-solible fraction, n-butanol soluble fraction was collected and the residual 
solution was sibjected to the n-butanol extraction again. Above-described procedure 

was repeated 3 times. 

n -butanol soluble fraction and water-solible fraction were respectively evaporated 
in vacuo to give 7.1g of n-butanol solifole extract and 25.1g of water-soliijle extract of 

Phyllostachys nigra. 

Example 3. Preparation of polar solvent and non-polar solvent 

soluble extract of Sasaborealis (1) 

As shown in the Tdble 2, each polar solvent and non-polar solvent solifole extract 
was prepared according to the identical method disclosed in the ai»ve Example 2. 

[Table 2] 



[108] 
[109] 
[110] 





Amoimt 


Crude extract 




n^hexane sdiMe extract 


9.5 g 


DidiL or om ethane sclxible extract 


4.1 g 


E&yl acetate sduble extract 


4.8g 


M-butmdl soluble extract 


27.9g 


Water-soluble extract 


27.9g 



[111] 



[112] 



soluble extract of Sasaborealis (2) 

The dried extract from the stem of Sasa borealis Makino prepared in Example 1 
was svbject to fractionation as follows. 

100 g of the crude extract obtained in Example 1 was suspended in 1000 ml of 
distiUed water. 1000 ml of chloroform was added thereto in separatory fonnel and the 
mixture was shaken vigorously to divide into chloroform solifole layer and water 
solifole layer. Chloroform solifole fraction was coUected and the residual solution was 
sifojected to the chloroform extraction again. 

Above-described procedure was repeated 3 times to separate the chloroform 
solifole component and chloroform solifole fraction was collected and dried under 
reduced pressure to obtain 17.8 g of chloroform solifole fraction. 

Above water solifole fraction was mixed with equivalent amount of ethyl acetate 
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and then divided into ethyl acetate solible layer and water-solible layer. The frac- 
tionation process was repeated 3 times. 

[1 13] Above ethyl acetate soltble layer was concentrated by rotary evaporator, dried 
under reduced pressure to cbtam 15.4 g of ethyl acetate solitole extract. 

[114] Finally, water-solible layer was also obtained to use as a sample in the following 
experiments. 

[115] Example 5. Isolation of Tricin and p-coumaric acid 

[116] lOg of ethyl acetate soluble fraction prepared in Example 4 was sibjecled to Silica 
gel column chromatography to isolate tricin and p-coumaric acid . 

[117] lOg of ethyl acetate fraction was loaded onto the SiUca gel column and the column 

was eluted with a stepwise application of solvent mixture containing linear gradient of 
chloroform:acetone (100:1 ? 1:1) to give 7 sifc-fractions. Among 7 fractions, the 4 
fraction was recrystallized using methanol and 26 mg of yellow crystal was isolated 
therefrom. 

[118] Above prepared yellow crystal was sibjected to thin layer chromatography using 
TLC plate (Silica gel 60 F254 plate, layer thickness 0.2 nmi, 20 x20, Merck Cb, 
Germany ) and chlorofonn:methanol(20:l) mixture as a developing solvent. The TLC 
result showed that the crystal was detected as a yellow spot in anisaldehyde-H SO^ 
treatment and as a dark brown spot in 365nm UV light (Power wave-XS, Bio-Tek, 
USA) with 0.4 of R (solvent system : OCl ^:MeOH=20:l). 

And the result of 'h and ''C-NMR data by NMR spectroscopy ('h : 300MHz, C : 
75MHz, DRX 300, Bruker , Germany ) showed that the yellow crystal was identified 
as a tricin and the spectral data were shown as below. 
[120] Tricin: C H O 

[121] ' H-NMR (300MHz, d6-DMSO): delta 12.96 (5-OH, IH, s), 7.33(H-2',H-6', 2H, s), 

6.97(H-3, IH, s), 6.56(H-8, IH, d, 7=2.0Hz), 6.21(H-6, IH, d, 7=2.0Hz), 3.89(-OCH ^, 
ai,s). 

[122] " C-NMR (75MHz, d6-DMSO): delta 182.66(C-4), 164.96(C-2), 164.53(C-7), 

162.26(C-5). 158.21(C-9), 149.07(C-3',5'). 140.74(C-4'), 121.30(C-r), 105.32(C-3), 
104.61(C-2',6'), 104.46(C-10), 99.69(0-6), 95.04(C-8), 57.26(-OCH ) 
[123] Among 7 fractions, the 7* fraction was sibjected to preparation HPLC to d5tain 
4.2mg of phenyl propanoid compound and the isolated phenylpropanoid compound 
was identified as p-coumaric acid derivatives by the result of 'h -NMR spectrum by 
NMR spectroscopy ('h : 300MHz, DRX 300, Bruker, Germany) shown as below and 
the retention time of HPLC analysis compared witii die data of p-coumaric acid 
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[124] 
[125] 



[126] 
[127] 



[128] 
[129] 



standard purchased from Sigma Gbmpany ( S££. Fig. 1 and 2). 
p -Gbumaric acid : C H O 

' H-NMR (300MHz, d6-DMSO): 8 7.5 (H-2, H-6. 2H, d., J=8.4Hz), 
7.48(H-gamma , IH, d.. 7=16.2Hz. 6.79(H-3, H-5. 2H, d., 7=8.4Hz), 6.285(H- beta. 

IH, d., /=16.2Hz). 

Example 6. Content analysis of tricin and p-comaric acid 

Each lOg of stem extract and leaf extract ofSasa borealis Makino, Sasa coreana 
Nakai, Sasa japonica Makino, Sasa borealis var. gracilis. Sasapalmata Nakai, Phyl- 
lostachys nigra MUNRO var. henonis STAFF, Phyllostachys bambusoides SIEB. Et 
Zucc, Phyllostachys nigra MUNRO or Phyllostachys pubescens MAZEL ex H. de 
LEH was used to analyze the content of tricin andp-coumaric acid in the different part 
of plant by HPLC (Hitachi Cb. L-7000 model). HPLC analysis was performed on 
condition shown in Tdble 3. 
[T*le 3] 



[130] 

[131] 
[132] 



Time (min) 


A* 


B** 




0 


100 


0 


0 


30 


0 


100 


0 


60 


0 


100 


0 


65 


0 


0 


100 


75 


0 


0 


100 


SO 


100 


0 


0 


83 


100 0 


0 


A* solvtioii 0.1% H3PO+ in ACNHjOCl 5) 
B** solution: 0 .1% H3PO4 in ACN:Hp<25 :75) 
C*** solution 100% CAN 

Condition: Stationary phaseCphecomenex C18, 4.6x250nuii, iimi) et 
35*C, the wavelengHiatlhe detector aC330n«Cl, lOil of samples weie 
1 iiq ected by 50000 ppm. 



The content of tricin and p-coumaric acid in various banixx) leaf extract and 
bantoo stem extract was shown in Tide 4 and Table 5 respectively. 
[T*le 4] 
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[133] 
[134] 



[135] 
[136] 
[137] 



[138] 
[139] 





Leaf 

(70% ethand eztracQ 




tricin 


jvcoumarte &dd 


Saaborealis Makino 


13 mg 


26 mg 


Ssaacoreanaliikm 


13 mg 


34 mg 


Soiajepovica Makino 


14 mg 


3mg 


boreedii var. gracHis 


5 mg 


7 mg 


JSasapahnata Hskai 


3 mg 


13mg 


F^yUostachys wgraMUNRO vaf. 
hen^ns STAFF 


18 mg 


34 mg 


Pt^Uosbachys banbuscidK SIEB . Et 
ZiJcc 


5 mg 


1 J mg 


PP^nostachys wgnaMUNRO 


5 mg 


39 mg 


Piynostachys pubesccmMAZEL «x K. 

dfiLEH 


3 mg 


2.1 mg 


[T*le 5] 




Stem 

(70% ethand exUact) 




tricin 


jT-coumatric acid 


Staa boreedis Maldno 


18 mg 


32 mg 


Staa corccna N akai 


28 mg 


83 mg 


SdiQjcponca Makino 


23 mg 


16mg 


Sxsaboreedis var. g^ccHiz 


7 mg 


17 mg 


JSasapabnaia Nakai 


5 mg 


llmg 


f^fJosfiK^swgi'aMUNRO var. 
hznoris STAFF 


26 mg 


33 mg 


Ptynostechys bsonbusoides SIEB. Et 
Zucc. 


12 mg 


32 mg 


Ph^IIcstixf^s MgraMUNRO 


13 mg 


58 mg 


PfyttosfccfffsptiKscem MA2EL ex H. 
deLEH 


23 mg 


41 mg 



[140] 
[141] 



Reference Example 1. Cell culture and reagent 

1-1 rftll culture 

Murine macrophage ceU line RAW 264.7 cell (ATCC, RockviUe, Maryland, USA) 
were grown in DMEM (Gibco BRL Cb., Ltd., USA), supplemented with 2.0mM L- 
arginine, 100 ?g /ml penicilUn-streptomycin and 10% fetal bovine serum at 37 °C in 
5% CD and 95% air condition in humidified incvhator. 

Medium was changed with 10 ml fresh DMEM 4 times per week and cells were 
passaged 2 times per week. 

HUVEC (Human untilical vein endothelial cell) was cultured on 0.2% gelatin 
coating flask (MTT Q>.) in the EGM-2 media (Clonetics Cb.) supplemented with 20% 
FBS, lOOx antibiotics and 200 x ECGF and ttie cells passaged 3 to 5 times were used 
in the following experiment. 

1 -7 Rftagent and Instrument ^ 

Centrifiige (Hanil Centri&ge Cb. Ltd, Korea), NMR Spectroscopy ( 'H; 300MHz, 
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C; 75MHz, DRX 300, Broker Germany) and UV Spectroscopy (Power wave-XS 
model, Bio-Tek Gb. Ltd, USA) were used in Korea Basic Science Institute located in 
Korea, Silica gel 60H(230-4O0mesh, Merck, Germany) was used as a column chro- 
matographic *soibent and Silca gel 60 F254 Plate (layer thickness 0.2mm, 20x 20 cm. 
Art. 5554, Merck, Germany) was used as a TLC plate. Anisaldehyde-sulfiiric acid 
reagent was used as a developer and all the organic solvent were purchased from 
Duksan Chemical. G>. Ltd. in Korea . 

[142] Experimental Example 1. Animal model test 

[143] 1-1 F.xperimental Animal 

[144] To evaluate the efficacy of bantoo extract on the protection of blood vessel and 
the improvement of blood circulation, arteriosclerosis model mice were used in the 
experiment. 

[145] Six-weeks old male LDL receptor defected mouse (B6. 129S7-LdhtmlHer) 

procured from Jackson Gb. Ltd. (USA) had been acclimated to the experimental en- 
vironment from 1 week ago by administrating the increasing ratio of fatty feed, i.e., 
ratio of normal feed to high fat feed was gradually increased (7:3 at 2nd day, 5:5 at 4th 
day, 3:7 at 6th day). During the experiment, the environment of the cage was 
maintained to the temperature of 23+2°C and the relative humidity of 55±10°C under 
the artificial lamp for 12 hours, and less than five mice were bred in each mouse cage 
providing with free access to water (disinfected distilled water) and normal fatty 
feed(Harlan 2018S, Indianapolis USA). After 8 weeks, only high fat feed (Harlan 
TD88051, Artherosclerotic diet, overall fat content is *out 15.8%; cholesterol level of 
1.25%, and sodium chelate at 0.5%, *out 4 kcaUg, and 35% of kcal from fat. About 
half the fat come from added cocoa butter, and half from the chow) were provided. 
[146] 1-2. Grouoinp and Adm inistration Period 

[147] Eight-weeks old male LDL receptor defected mouse accumulated to high fat feed 
were divided into two dose administration groups and one high dosing group of which 
group consist of six mice per group. Injectable distilled water was used as a negative 
control group, lovastain well known to be as an atheriosclerosis treating agent was ad- 
ministrated in an amount of 4mg/kg per body weight as a positive control group, 
BanixKJ was admmistrated to two treatment group in an amount of 50 and lOOmg/kg 
per body weight respectively, and one high dosing treatment group in an amount of 
500mg/kg per body weight for 20 weeks by way of compulsory oral administration 
after weighing the body weight twice a day ( S££. Table 6). 

[148] [T*le 6] The experimental groups 
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[149] 



[150] 
[151] 



[152] 



[153] 
[154] 



[155] 
[156] 



Groups 


Diets 


Animel No. 


Contrd 


Hi#x fat diet 


6 


Positive oontrd 


Highfat diet plus lovastatin 4m@lcg 


6 


bamboo-50 


Hi ^ fat diet plus sample dose 50mg/kg 


6 


bamboo-100 


Higlhfat diet plus sample dose 100m gTcg 


6 


baniboo-500 


Hi^fat diet plus samfile dose 500m g^g 


6 



1 -3. Experimental Animal 

To evaluate the efficacy of bairboo extract on the protection of blood vessel and 
the improvement of blood circulation, atherosclerosis model mice were used in the 
experiment. 

Six-weeks old male C57BL/J6 mouse procured from Jackson Q>. Ltd. (USA) had 
been acclimated to the experimental environment from 1 week ago by administrating 
the increasing ratio of fatty feed, i.e., ratio of normal feed to high fat feed was 
gradually increased (7:3 at 2nd day, 5:5 at 4th day, 3:7 at 6th day). During the 
expraiment, the environment of the cage was maintained to the temperature of 23±2°C 
and the relative humidity of 55±10°C under the artificial lamp for 12 hours, and less 
than five mice were bred in each mouse cage providing with free access to water 
(disinfected distilled water) and normal fatty feed(Harlan 2018S, hidianapolis USA). 
After 8 weeks, only high fat feed (Harlan TD88051, Atherosclerotic diet, overall fat 
content is *out 15.8%; cholesterol level of 1.25%, and sodium cholate at 0.5%, £ix)ut 
4 kcal/g, and 35% of kcal from fat. About half the fat come from added cocoa hitter, 
and half from the chow) were provided. 
] -A nronpiny and Administration Period 

Eight-weeks old male C57BL/J6 mouse accumulated to high fat feed were divided 
into two dose administration consist of six mice per group, Inject*le distilled water 
was used as a negative control group, faantoo was administrated to two treatment 
group in an amount of 50 and lOOmg/kg per bcxiy weight for 6 months by way of 
compulsory oral administration after weighing the body weight twice a day ( Ses T*le 
7). 

[T*le 7] The experimental groups 



Groups 


Diets 


AnimaLNo. 


Coii!ig1 


Hi^fatdiet 


6 


bamboo-50 


Hi#i fat diet phis sample dose 50mgflsg 


6 


bamboo- 100 


Higbfat diet plus sample dose lOOmg^g 


6 
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[159] 



[160] 



[161] 



[162] 
[163] 



Experimental Example 2. Effect of Bamboo extract and the 
compound isolated therefirom on NO production 

To test the inhibiting activity of bairixx) extract and the compound isolated 
therefrom on nitric oxide (NO), which is one of inflammatory factors, the increase of 
NO was determined in the cells treated with extract or compound of the present 
invention. 

200 ?1 of RAW 264.7 cells (1 xlO* cells/ml ) were seeded onto each well of 
96-well microtiter plate (Nunc, Sweden) and inciteted for 3 hours in DMEM media 
containing 10% FBS. After changing media to fresh DMEM, flie cells were treated 
with 1 ?g/ml of LPS and 50 ?g/nil or 100 ?g/ml of banixx) extract or tricin prepared m 
above Example 1-5, and cultured at 37 °C fjr 20 hours in 5% GO ^ incttetor. 

And then 100 ?1 of cell supernatant of each well was transferred to new 96 weU 
plate and 50 ?1 of Griess reagent (0.1% N-(l-naphtyl) ethylenediamine 2IC1, 1% sul- 
fanilamide in 5% cone. H PO in H O) was added thereto followed by inciteting for 

3 4 2 

10 mins at R.T. The *sortence was measured at 540 or 550nm using EUSA reader 
(Power wave-XS, Bio-Tek , USA ). 

As shown in Table 8 and Fig. 3, it was confirmed that sample treatment group with 
and 100 and 50 ?g/ml of banix)0 extract inhibited NO production at the rate of 90% 
and 50% respectively, therefore, the ban*oo extract treatment group inhibited ef- 
fectively in dose dependent manner compared with control. Non-polar solvent solible 
extract-treated group showed higher NO inhibition rate than polar solvent solible 
extract-treated group. 

[Td)le 8] 



[164] 



^''^'^'^^^ Sample 


NOinMbitioiirate(%) 






Cone. ^"""^^ 




Con 


LPStreeted 


Qrade ext 


.o-bexaae fr. 


DlcJdorametlisae fr. 


Ethyl aceted* fr. 


.a-btiteool fr. 


Water soluble fr. 




50 


0. 34 


0,10 


33.1 


51,0 


sae 


39.1 


12.5 


0 


p. Aisr» 


100 


0.38 


0,12 


73.2 


311 


sas 


85.5 


48.5 


145 




50 


0.23 


0,15 


21,5 


45.2 


4a5 


30.1 


9.4 


0 


S. borsAhs 


100 


a» 


0.14 


60.3 


84.3 


8a4 


80 


35lI 


9.4 



[165] 
[166] 



On searching active ingredient from non-polar organic solvent, we have found that 
tricin prepared from Example 5 is active compound and it showed strong NO 
inhibition rate at the concentration of 25, 12.5 and 6.5 ?g/ ml of which concentration 
showed no toxicity ( 3££. Tjble 9) 

[Table 9] 
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[167] 
[168] 

[1®] 



[170] 



[171] 
[172] 



Cone. oftricinOig/mfi) 


HO inhitsiliontcte (%) 


Cdl-viabiHlyCJfe) 


50 


-i© .7 ±0.007 


49 


25 


74.6 ±0.009 


80 


12-5 


71 .2 ±0.003 


92 


6J 


52.0 ±0.015 


96 


3.25 


38.1 ±0.005 


99 


1.625 


25.9 ±0.006 


126 



Experimental Example 2. Effect of Bamboo extract on elastase 
activity 

In order to test the effect of taufcoo extract on blood vessel, the inventive bamhx) 
extract was treated with elastase enzyme, which degrades elastin protein in charge of 
maintaining elasticity and strength of blood vessel. 

Each banixx) extract or fraction prepared in Example 1-5 was diluted to 20, 2 and 
0.2 mg/ml and aliquoted by 50 ?1 into each 96 well plate. Gbmmercial elastase 
(Molecula probe Cb. ) was added thereto at the concentration of 0.15U/ml and elastin 
protein was also added at the concentration of 50 ?g/ml . For determining the enzyme 
activity, ibsoitance was detected using ElISA reader. 

In the result of Tdble 10, the inventive banix)o extract of P. nigra and S. borealis 
inhibited the elastase activity at 2 mg/ ml and dichloromethane, ethyl acetate and n- 
butanol soltble fractions of banixx) extract showed more potent elastase-inhihiting 
activity. 

[Tdble 10] 
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MibitLon of dastase activity (%) 










Conc;(mg/in2) 


20 


2 


0.2 


20 


2 


0.2 


Control 


0 


0 


0 


0 


0 


0 


Crude ext 




JO 




84.5 


47.6 




^hexaae 






n 




21.2 


0 


D ichlor om ethaia e 




616 


15.7 




54.6 


15.7 


Ethyl acetete 




6Q8 


33 




50 


28 


n-butand 




546 


7.9 




42 


6.4 


Water soluble 




121 


1.5 




7.5 


0 



[173] 

[174] 
[175] 



[176] 



[177] 
[178] 



[179] 



Experimental Example 3. Effect of Bamboo extract on wound 
heaUng of the endothelial wall of the blood vessel 

, f f^ vivn wound h^,a1iny assay 
HUVEC was grown confluently on 0.2% gelatin-coated 12-well plate and then 
scratched by ceU scraper to make original wound edge. The ceUs were treated with 10 
?g/ ml or 50 ?g/ml of banixx) extract and cultured in 5% 00 ^ incihator. The 
translocation of the cell was observed by the pictures. 

In the result of Fig. 10 to 12, the translocation of HUVEC treated with 10-50 ?g/ml 
of banixx) extract was apparentiy increased compared to that of control group, which 
confirmed that the fcantoo extract showed the wound healing effect on the endothelial 
cell of blood vessel. 

^-''i Inv'f'-^*'*^ ftrmation assay 

200 ?l/well of matiigel diluted with media (1:2) was plated on 24-well plate, 
incifcated at 37 °C for at least 30min to polymerize and 1000 cells/weU HUVEC were 
seeded thereon. 

The cells were treated with 10 ?g/ml or 50 ?g/ml of bamboo extract and cultured in 
5% CO inctiator. The morphological change of the HUVEC was observed under 

2 

microscope at regular inta^^al and taken the picture. 
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[180] As shown in Fig. 13 to 15, it was observed that the tibe fonnation of HUVEC 

treated with 10-50?g/ml of banixK) extract was apparenfly increased compared to that 
of control group, which confirmed that bantoo extract has the potential improving 
blood circulation. 

[181] Experimental Example 4. Effect of Bamboo extract and tricin 
compound on gene expression 

[182] To investigate the inhibiting effect on gene expression, the extract or compound of 
the present invention was treated to the cell and the RNA extracted therefrom was used 
in the RT-PCR to evaluate the quantitative gene expression. 

[183] 4-1 ■ Kflfect of fanimo extract on iNQ '^ ^^"^ expression 

[184] To observe the effect of Banix)o extract on iNOS gene expression, 1 xlO cells of 
RAW 264.7 cells were treated with LPS and various concentrations (0.032 -65 ?g/ ml) 
of the inventive crude extract of Phyllostachys nigra or Sasa borealis, or curcumin and 
inciteted for 24 hours . And RNA was extracted by conventional extraction method 
using Trizol reagent (Gibco BRL) to use in the followmg reverse transcription- 
polymerase chain reaction. 

[185] RT-FCR was performed according to the RT reaction (25 10 min, 48 °C 30 

min, 95 °C 5 min, 4 °C 10 min; 1 cycle) and svbsequent PCR (50 °C 2 min, 95 °C 10 
min, 95 °C 15 sec, 60 °C 1 min, 40 cycles) method well known in the art. 

[ 1 86] As an internal control, 1 8S ribosomal RNA was used. 

[187] As shown in Table 1 1 , it was known through real time-gene expression analysis 
that the concentrations, at which iNOS gene expression is inhibited by 90 %, are 4 
?g/ml for curcumin, 62.5 ?g/ml for Phyllostachys nigra and 65 ?g/ml for Sasa borealis. 

[188] [T*le 11] 

[189] 
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[190] 

[191] 

[192] 



[193] 
[194] 





Inhibition of Gene expression (%) 


Cone, (ug/rail) 


T DC 






S, bareaMs 


0.032 




















0.B25 






60% 


40% 






fl u /<? 






1.25 






45% 


40% 


4 


100% 


90% 






6.25 






80% 


58% 


12.5 






70% 


60% 


25 






70% 


75% 


62.5 






90% 


857* 


65 








90% 



[195] 



Based on the above results of T*le 1 1, IC ^ of each sample on INOS gene 
expression was calculated and presented as below Table 12. 
[T*le 12] 



Sample 


Ccmparativ© iNOS exiressdon {% of control, DMSO) 




Cone (iig/mi) 











IC«o 


0.032 


n.ifi 




0.6 


1.25 


2.5 


4 


6.25 


12.5 


20 


25 


62.5 


125 


250 


625 


1250 


2500 


Curaimin 


80.5 


75.7 




54.4 






49.9 






1.3 
















5.3 


P. xu'grj 






115.6 




125.9 


118.5 




125 


114.1 




49.6 


31.6 




2b.4 


23.6 


30.2 


25.1 


25 


S. barailis 






100 




111 


105 




92 


87 




44 


25 


23.1 


22 


18 


21 


15 


30 



4-7 pfF^t nf hirriTno e irtrart on PT.A?, PP.ne eXHTeSSion 

To dbserve the effect of Banfcoo extract on PLA2 enzyme, inflammatory factor 
related to inflammatory response, 1 xlO* ceUs of RAW 264.7 ceUs were treated with 
LPS and various concentrations (0.032 -65 ?g/ml ) of the inventive banixx) extract 
and inciteted for 24 hours . And RN A was extracted by conventional extraction 
method using Trizol reagent (Gteo BRL) to use in ttie foUowing reverse transcription- 
polymerase chain reaction. 

The OD260/OD280 value of extracted RNA determined by Spectrophotometer was 
more tiian 1.7 and tiie purity of RNA was confirmed by Denaturing agarose gel elec- 
trophoresis. RT-PCR was performed according to the RT reaction (10 min at 25 °C, 30 
min at 48 "C, 5 min at 95 "C, 10 min at 4 °C; 1 cycle) and sibsequent PGR (2 min at 
50 °C, 10 min at 95 °C, 15 sec at 95 "C, 1 min at 60 °C, 40 cycles) metiiod well known 
in the art. 
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[196] 
[197] 

[198] 
[199] 



[200] 
[201] 

[202] 



[203] 
[204] 



As an internal control, 18S ribosomal RNA was used. 
As shown in Table 13, it is confirmed that banlxx> extract inhibits PLA2 gene 
expression in a dose dependent manner compared with that of control group. 
[T*le 13] 



[205] 
[206] 



[207] 
[208] 



[209] 



mENAlevd 


Control 


Relative 
Rate 


LPS 


Cone, of bamboo extract (u€l'i°2) 


0.625 


125 


2 5 6.25 


12.5 


25 


PLA2 


1 


X 


18 


18 


18 


18 1.5 


1.2 


0.9 



4-^ , pff f fi nf hmimo P ictrarton u-PA PAT-1 gene exnression 

RNA extraction and RT-PCR were performed according to the method *ove 
described in Experimental Example 4-1. 

In the result of T*le 14 and 15, it was confirmed that the extracts of Phyllostachys 
nigra and Sasa borealis increased the expression of u-PA (urokinase type plasminogen 
activator) gene related to throntolysis, while those reduced the expression of PAI-1 
gene inhibiting the activity of plasminogen activator. 

[T*le 14] 





u-PA(fdd) 


PAH (fold) 


DMSO treated control group 


1 


1 


LPS 


3. 65 (iadudiaa) 


4. 3 (induction) 


P. mgrail^ny^Tt^) 


11.58 (indaction) 


9.56 (inbihition) 


[T*le 15] 




u-PA (fold) 


PAI-1 (fdd) 


DMSO treated control group 


1 


1 


LPS 


3. 81 (induction) 


4.7 (induction) 




8.7 (inductiaa) 


7.5 (inhibitioa) 



A-O,. Fffect of tricin on VRGF. n-PA and eN O-^ ^e.ne. exnression 
RNA was isolated from HUVEC ceU by Rneasy mini kit (cat# 74103, Qiagen Q).) 
according to the manufacturer's instruction. And RT-PCT reaction was performed by 
using quantitative PGR method (SDS 7700, AppUed biosystems Cb. , U.S.A. ). 

5 ?1 of cDNA product obtained in the reverse transcription (RT) was aliquoted into 
each well of 96-weU plate and then the mixture containing 5.6 mM MgCl^, 1 x PGR 
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[210] 
[211] 



[212] 
[213] 



buffer, 2 mM dNTP, 0.05% gelatin, 1 ?M of a pair of each target gene primer or 0.16 
?M of house keeping gene primer, 0.5 ?M of target gene prcfce or 0.025 ?M of 
housekeeping gene probe, 1.25 U of Taq polymerase was added thereto for polymerase 
chain reaction (PCR) (50 °C 2 min, 95 °C 10 min, 95 °C 15 sec, 60 °C 1 min, 40 
cycles). 

As the result, final cT value was read and calculated. 

In the result of Table 16 and Fig. 7- 9, tricin compound treatment to HUVEC had 
increased the expressions of VEGF (vascular endotheUal growth factor), u-PA gene 
and the expression of eNOS (endothelial nitrous oxide synthase), which affects the 
vascular expansion in atrophy. 

[T*le 16] 



[214] 
[215] 



[216] 
[217] 
[218] 



Gene 


mRNA expression (fold) 


Control 


0.5Ba^ro« Tridn 


1.0iia^»* Tricin 


5. 0 jxs/^ T ricin 




1 


1.619 


1.103 


2.962 


VEGF 


1 


2.046 


1.469 


1.545 


eNOS 


1 


3.024 


4.711 


0.452 



Experimental Example 5. Effect of Bamboo extract on the change 
of general symptom and body weight in LDL defected mouse 

To investigate the effect on the change of general symptom and body weight in 
LDL defected mouse, the change of general symptom was cbserved everyday more 
than once a day during the treatment period and the change of body weight was 
determined at the time of groupmg, the moment of the sample treatment and 
dislocation of mice after the end of experiment. At the result, we did not Aserved the 
dead mouse as well as particular clinical syndrome such as change of appearance and 
djnormal behavior etc ( See. Fig. 16). Moreover, there has been not d)served in the 
change of body weight during the experimental period and the mean body weight of 
the mice was increased by *out 2.00 ± 0.^ for each groups. 

Experimental Example 6. Effect of Bamboo extract on the change 
of blood lipid in LDL defected mouse 

To investigate the effect of hanixx) extract on the change of blood lipid in LDL 
defected mouse, following method was performed. 

At the end of experiment, all the mice were anesthetized with 0.12% of avertm and 
exsanguinations was performed from infraorbitalis plexus venosus with heparin treated 
capillary. And then blood plasma was isolated by centrifiigation at the speed of 
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[219] 



[220] 
[2211 



[222] 
[223] 
[224] 



1 l.OOOg for 10 minutes and left alone at -70 °C before use. The value of blood lipid 
was determined by three categories i.e., TC (Total cholesterol), HDL-C (High-density 
lipoprotein cholesterol) and TG (Triglycerides) at KRDBB in Korea . 

As can be seen in T*le 17, the result showed that sample treatment group treated 
with 50, 100, and 500 ?g/ml of bairixx) extract decreased all the values, TC (Total 
cholesterol), HDL-C (High-density Upoprotein cholesterol) and TG (Triglycerides) 
compared with control group in a dose dependent manner. 

[T*le 17] 



[225] 



[226] 
[227] 



Group 


TG 


TC 


LDL-C 


HDl^C 


NC 


2851119.02 


3207 .5 ±562.64 


31251 533^ 


25 ±10.00 


Lovastatin 


300J00± 14.14 


3750.00 ±42.43 


3485 .00 ±304.06 


25 .00 ±7.07 


Bamboo 50 


313.33 ±130.51 


3G6333± 166.23 


2963 .33 ±189.30 


40.00 ±26 .46 


Bamboo 100 


240.00 ±36.06 


3000.67 ±219.62 


2903 .33 ±205 02 


23 .33 ±5.77 


Bamboo 500 


186.67 ±32.1 5 


2930.00 ±278 .39 


2870.00 ±278,39 


23 33 ±5.77 



Experimental Example 7. Effect of Bamboo extract on the change 
of blood lipid in C57BL/6J mouse 

To investigate the effect of bani»o extract on the change of blood lipid in 
C57BL/6J mouse, following method was performed. 

At the end of experiment, all the mice were anesthetized with 0.12% of avertin and 
exsanguinations was performed from infraorWtalis plexus venosus with heparin treated 
capillary. And then blood plasma was isolated by centri&gation at the speed of 
1 l.OOOg for 10 minutes and left alone at -70 °C before use. The value of blood lipid 
was determined by three categories i.e., TC (Total cholesterol), HDL-C (High-density 
Upoprotein cholesterol) and TG (Triglycerides) at KRIBB in Korea . 

As can be seen in Table 18, the result showed that sample treatment group treated 
with 50, 100 ?g/ml of banixx) extract decreased all the values, TC (Total cholesterol), 
HDL-C (High-density lipoprotem cholesterol) and TG (Triglycerides) compared with 
control group in a dose dependent manner. 

[T*le 18] 





Total Gholesteroi 


Triglyc elides 


HDL-C 


LDL-C 


Control 


366.20 ± 71 .06 


73.80 ± 19.52 


56.00 ± 8.34 


84.80 ±20.04 


Bamboo50 


282.60 ± 35 32 


64.80 ± 15.55 


47.40 ± 7.89 


62.40 ±8j62 


Bamboo 100 


285.00 ± 12.25 


52-50 ±9:26 


5A25 t 8.42 


57.75 ±236 
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[228] Experimental Example 8. Inhibition Effect of Bamboo extract on 
arteriosclerosis in LDL defected mouse 

[229] To investigate the inhibiting effect of banixx) extract on the occurrence of arte- 
riosclerosis and the progress of the lesion in LDL defected mouse, following method 
was performed. 

[230] At the end of experiment, the exsanguinated heart was fixed with 4% para- 
formaldehyde dissolved in O.IM phosphate buffer (pH 7.4) and delivered removing 
remaining blood and fixing with 10% neutral formalin. And then it is enfoedded with 
CX:T compound, sliced into 0.6 [x m of thickness, stained with oil red O and count- 
stained with Harris hematoxylin to observe the lesion. 

[231] The calculation of lesion area was performed by staining the lesion formed at the 

position between 3'"^ cervical blood and aortic valve and photocopying and then the 
lesion area was calculated by using computer -assisted morphometry (TDI microscope 
Image Analyzer, USA) comparing with control group. 

[232] At the result, sample treatment group inhMt the formation of arteriosclerosis by 

about 17% compared with control group while lovastatin used as a positive control 
inhWt by dbout 47% and prevent the formation of neointima ( See Fig. 17 and 18). 

[233] Experimental Example 9. CeU Toxicity Test and CeU Proliferation 
Assay 

[234] The cell toxicity of tricin compound of Example 5 was tested using modified MTT 

method (/. Immunological Methods, 119, pp203-210, 1989). 
[235] 200 ?1 of HUVEC (2 xlO^ cells/ ml) on flat bottom 96-well microtiter plates (Nunc, 

Sweden) were treated with tricin prepared in various concentrations and cultured at 37 

^ C for 24 hours. 

[236] 50 ?1 of MTT solution (1 mg/ ml) was added to each well and incihated at 37 ''C 

for 4 hours. And then supernatant was removed. 
[237] To detect formazan crystal, 100 ?1 of DMSO was also added to each well and the 

colorigenic analysis was performed at 550nm using microplate reader (Power wave- 

XS, Bio-Tek , USA ). 

[238] As the result, the inventive tricin compound showed the 5 1% of strong cellular 
toxicity at 5 ?g/ml , however, banix)o extract or p-coumaric acid was no cellular 
toxicity ( Fig- 5). 

[239] The cell proliferation assay of banixx) extract was performed using Cell Pro- 
liferation EUSA BrdU colorimetric kit (Roche)- HUVEC were seed 5 xlO^ cells/well 
in 96 well plate. Triplicate plate of cells were measured using EUSA Reader. 
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[240] As the result, bani»o extract enhanced strong cellular proliferation by dose 

dependent manner ( See Fig. 6) 
[241] Experimental Example 10. Animal Toxicity test 

[242] Methods (n 

[243] The acute toxicity tests on ICR mice (mean body weight 25 + 5g) and Sprague- 
Dawley rats (235 + lOg, Jung-Ang Lab Animal Inc.) were performed using the extract 
of the Example 1. Four group consisting of 10 mice or rats was administrated orally in- 
traperitoneally with 250mg/kg, 500mg/kg, lOOOmg/kg and 5000mg/kg of test sample 
or solvents (0.2 ml, i.p.) respectively and observed for 2 weeks. 

[244] Methods (2^ 

[245] The acute toxicity tests on ICR mice and Sprague-Dawley rats were performed 

using the extract of the Example 1. Four group consisting of 10 mice or rats was ad- 
ministrated intraperitoneally with 25mg/kg, 250mg/kg, 500mg/kg and 725mg/kg of 
test sample or solvents (0.2 ml, i.p.), respectively and cbserved for 24 hours. 

[246] Results 

[247] There were no treatment-related effects on mortality, clinical signs, body weight 

changes and gross findings in any group or either gender. These results suggested that 
the extract prepared in the present invention were potent and safe. 

[248] Hereinafter, the formulating methods and kinds of excipients will be described, hut 

the present invention is not limited to them. The representative preparation examples 
were described as follows. 

[249] Preparation of oowder 

[250] Dried powder of Example 1 50mg 

[251] Lactose - lOOmg 

[252] Talc lOmg 

[253] Powder preparation was prepared by mixing above components and filling sealed 

package. 
[254] Preparation of tablet 

[255] Dried powder of Example 1 50mg 

[256] Gbm Starch lOOmg 

[257] Lactose lOOmg 

[258] Magnesium Stearate 2mg 

[259] Tjblet preparation was prepared by mixing dx)ve components and entabletting. 
[260] Preparation of capsule 

[261] Dried powder of Example 1 50mg 
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[262] Gbm starch lOOmg 

[263] Lactose lOOmg 

[264] Magnesium Stearate 2nig 

[265] Tablet preparation was prepared by mixing above components and filling gelatin 

capsule by conventional gelatin preparation method. 
[266] Preparation of injection 

[267] Dried powder of Example 1 50mg 

[268] Distilled water for injection optimum amount 

[269] PH controller optimum amount 

[270] Injection preparation was prepared by dissolving active component, controlling pH 

to dbout 7,5 and then filling all the components in 2 ml ample and sterilizing by con- 
ventional injection preparation method. 



[271] 


Preparation of liauid 




[272] 






[273] 






[274] 






[275] 






[276] 






[277] 






[278] 






[279] 


Liquid preparation was prepared by dissolving active component, filing all the 



components and sterilizing by conventional liquid preparation method. 

[280] Preparation of health care food 

[281] Extract of Example 1 lOOOmg 

[282] Vitamin mixture optimum amount 

[283] ? Vitamin A acetate 70 mg 

[284] ? Vitamin E 1 Omg 

[285] ? Vitamin 0. 13mg 

[286] ? Vitamin 0. 15mg 

[287] ? Vitamin B^ 0.5mg 

[288] ? Vitamin B^^ 0-2 mg 

[289] ? Vitamin C lOmg 

[290] ? Biotin 10 mg 

[291] ? Amide nicotinic acid 1.7mg 

[292] ? Folic acid 50 mg 
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[293] ? Calcium pantothenic acid 0.5mg 

[294] Mineral mixture optimum amount 

[295] ? Ferrous sulfate 1 .75mg 

[296] ? Zinc oxide 0.82mg 

[297] ? Magnesium carbonate 25.3mg 

[298] ? Monopotassium phosphate 1 5mg 

[299] Dicalcium phosphate 55mg 

[300] Potassium citrate 90mg 

[301] Calcium carbonate lOOmg 

[302] Magnesium chloride 24.8mg 



[303] The dx)ve-mentioned vitamin and mineral mixture may be varied in many ways. 

Such variations are not to be regarded as a departure from the spkit and scope of the 
present invention. 

[304] Preparation of health beverage 



[305] Extract of Example 1 lOOOmg 

[306] atricacid lOOOmg 

[307] Oligosaccharide lOOg 

[308] Apricot concentration 2g 

[309] Taurine Ig 

[310] Distilled water 900 ml 



[311] Health beverage preparation was prepared by dissolving active component, mixing, 

stirred at 85 ""C for 1 hour, filtered and then filling all the components in 1000 ml 
ample and sterilizing by conventional health beverage preparation method. 

[312] The invention being thus described, it will be obvious that the same may be varied 
in many ways. Such variations are not to be regarded as a departure from the spirit and 
scope of the present invention, and all such modifications as would be cbvious to one 
skilled in the art are intended to be included within the scope of the following claims. 

Industrial Applicability 

[313] As described in the present invention, the haniDOO plant extract and the tricin 
compound therefrom have potent anti-inflammatory activity by inhiliting NO 
production and PLA expression, blood circulation-improving activity by inhittting 
elastase activity and healing tiie wound of vascular endothelial cell, activating u-PA 
expression and inhibiting PAI-1 expression, lowering cholesterol deposit and 
inhibiting neointima formation, therefore, it can be used as a therapeutic, health care 
food for treating and preventing inflammatory or blood circulation diseases. 
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Claims 

L A pharmaceutical composition comprising the crude extract or non-polar 
solvent solible extract of Banix)o plant as an active ingredients for the treatment 
and prevention of cardiovascular disease. 

2. A pharmaceutical composition comprising the crude extract or non-polar 
solvent solible extract of Bamboo plant as an active ingredients for the treatment 
and prevention of blood circulation disease. 

3. A pharmaceutical composition comprising the crude extract or non-polar 
solvent solxble extract of Banioo plant as an active ingredients for the treatment 
and prevention of inflanunatory disease. 

4. The pharmaceutical composition according to any of claims 1 to 3 wherein 
said crude extract is extracted with the solvent selected from the group consisting 
of water, lower alcohol and the mixture thereof, 

5. The pharmaceutical composition according to any of claims 1 to 3 wherein 
said non-polar solvent solible extract is extracted with non-polar solvent 
selected from the group consisting of hexane, ethyl acetate, chloroform and 
dichloromethane, 

6. The pharmaceutical composition according to any of claims 1 to 5 wherein 
said banboo is belonged to Sasa genus or Phyllostachys genus. 

7. The pharmaceutical composition according to claim 6 wherein said banboo is 
selected from the group consisting of Sasa borealis Makino, Sasa coreana 
Nakai, Sasa japonica Makino, Sasa borealis var. gracilis and Sasa palmata 
Nakai. 

8. The pharmaceutical composition according to claim 6 wherein said banboo 
plant is selected from the group consisting of Phyllostachysbambusoides SIEB, 
Et Zucc, Phyllostachys nigra MUNRO, Phyllostachys nigra MUNRO var. 
henonis STAFF and Phyllostachyspubescens MAZEL ex H. de LEH. 

9. A pharmaceutical composition comprising tricin or/7-coumaric acid isolated 
from banboo plant and the pharmaceutically acceptable salt thereof as an active 
ingredient for the treatment and prevention of cardiovascular disease . 

10. A pharmaceutical composition comprising tricin or /7-coumaric acid isolated 
from banboo plant or the pharmaceutically acceptable salt thereof as an active 
ingredient for the treatment and prevention of blood circulation disease. 

11. A pharmaceutical composition comprising tricin or/?-coumaric acid isolated 
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from banixx) plant or the pharmaceutically acceptable salt thereof as an active 
ingredient for the treatment and prevention of inflammation. 

12. The pharmaceutical composition according to any of claims 9 to 1 1 wherein 
said the bantoo plant is at least one selected from the group consisting of PhyU 
lostachys bambusoides SIEB. Et Zucc, Phyllostachys nigra MUNRO, PhyU 
lostachys nigra MUNRO var. henonis STAFF, Phyllostachys pubescens MAZEL 
ex H, de LEH or Sasa borealis Makino, Sasa coreana Nakai, Sasa japonica 
Makino, Sasaborealis var. gracilis^ Sasa palmata Nakai, Setaria viridis BEAUV 
and Oryza sativa L. 

13. The pharmaceutical composition according to claim 12 wherein said bantoo 
plant is Phyllostachys nigra MUNRO var. henonis STAFF, or Sasa borealis 
Makino. 

14. The pharmaceutical composition according to claim 1 or 9 wherein said car- 
diovascular disease comprises various cardiovascular diseases such as hy- 
pertension, heart disease, brain stroke, peripheral blood disease, thronix)sis, 
stenosis, hyperlipemia, arteriosclerosis, or cardiac infarction. 

15. The pharmaceutical composition according to claim 3 or 11 wherein said in- 
flammatory disease comprises arthritis, atheriosclerosis, gastritis, colitis, 
nephritis, hepatitis, cancer or degenerative disease. 

16. A health care food comprising the crude extract or non-polar solvent solible 
extract of Bamboo plant as set forth in claim 1 or tricin or /7-coumaric acid as set 
forth in claim 9 , together with a sitologically acceptable additive for the 
prevention and treatment of cardiovascular disease. 

17. A health care food comprising the crude extract or non-polar solvent solible 
extract of Barrboo plant as set forth in claim 2 or tricin or p-coumaric acid as set 
forth in claim 10, together with a sitologically acceptable additive for the 
prevention and treatment of blood circulation disease. 

18. A health care food comprising the crude extract or non-polar solvent solible 
extract of Banixx) plant as set forth in claim 3 or tricin or p-coumaric acid as set 
forth in claim 1 1 , together with a sitologically acceptable additive for the 
prevention and treatment of inflammation. 
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[Fig. 4] 
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